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Ix 1920 and 1921 I published brief papers on Tertiary Venezuelan 
plants^ that had been collected by Charles F. Bowen in 1919. Sub- 
sequently I received collections from the same and additional locali- 
ties made by Harold F. Crooks and R. A. Liddle in 1921, by Dr. 
L.> W. Stephenson and Dr. James A. Tong in 1923 and 1925, and 
by H. G. Kugler in 1925. These received preliminary study and 
were reported upon at the time, but no mention of them has appeared 
'in print. Although they do not add greatly to the Tertiary floras 
of Venezuela, they include a number of new and interesting forms, 
and since large or well-preserved collections of fossil plants from 
this region are not apt to be accessible in the near future, it is im- 
portant that the Imown occurrences be available as an aid in solving 
the problems of correlation in this and other regions in northern 
South America and the Antilles. 

In the present paper fossil plants are discussed from localities 
as follows: 

EOCENE 

In 1920 I described a remarkable fruit of Entnda — the sea-bean — 
from dark shales. This was collected by C. F. Bowen at Mesa Pablo 
about 8 kilometers southwest of Escuque. State of Trujillo. Beds 
of similar age in the District of Sucre, State of Zulia, contain leaves 

Berry, E. W., Amer. Journ. Sci., vol. oO, pp, 810-813, fig. 1, 1920 ; Proc. U. S. Nat. 
Mils., vol. 59, pp. 558-579. 4 figs., 8 pis., 1921. 
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of several species of terrestrial plants preserved in a soft reddish 
sandstone. These are described herein ; they were collected by Drs. 
L. AV. Stephenson and J. A. Tong. 

MIOCENE 

LOCALITY 1 : palmare:jo 

Tins locality is in the District of ]\rara. State of Zidia. It is 
on the west side of the lake, 20 kilometers north of the city of 
Maracaibo, the exposures being in the lake cliffs. The matrix is 
a somewhat sandy laminated clay. The collectors were H. F. Crooks 
and R. A. Liddle. The age of the plants is iMiocene and is pei*haps 
slightly younger than the others. 

locality 2 : zapayaki-ex plan road 

About 114 kilometers south of Rio Grande, District of Bolivar, 
State of Zulia. Yellowish to red soft argillaceous line-grained 
sandstone, often highly ferruginous. Collected by Dr. L. W. Ste- 
phenson, Di*. J. A. Tong, and W. D. Miller, December 5, 1023. 

LOCALITY 3 : RIO PALO NEGRO 

North of Hato Venado, District of Bolivar, State of Zulia. Gritty 
yellowish sandstone. Collected by Dr. L. AV. Stephenson, Dr. J. A. 
Tong, and AAk I). ililler, December 3, 1023. 

LOCALITIES 4 AND 5 : LA VTCTORIA 

This covers two localities in the District of iliranda. State of 
Zulia, both in a yellowish to reddish sandstone matrix. One on the 
Da Victoria-Catanaja Road, about 2^/4 kilometers north of La Vic- 
toria (locality 4), and the other 31/. kilometers south of La Victoria 
and half a kilometer southwest of El Riuhil I’anch hou.se (locality 
5). The age indicated is lower or middle iliocene. The collectors 
were Drs. L. AA^. Stephenson and fl. A. Tong. 

I.OCALITY 6 : EL MENE 

This is in tlie District of Acosta, State of Falcon. The exact 
locality is 2 kilometers northeast of El iMene. The matilx is a 
slightly brownish, finely sandy, and relatively hard clay. The ])lant 
material is abundant and matted in certain thin layers and inclined 
to be fragmentary and ])ooi'. It was c()lle(‘ted by TI. G. Kugler in 
1920. This liorizon is said to l)elong to the sandy i)ai't of the lower 
Salada series of AA"iedenmaver\s {lajiei* of 1924 and is considered 
by Liddle (1928) a part of the Cen*o Ikdado formation and lower 
Mioceu(‘ in age. 
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LOCALITY 7 : liETIJOQUE 

This is in the District of Betijoque, State of Trujillo. The exact 
locality is 100 meters east of the Sabaiia cle Mendoza Road in the 
northern outskirts of the town and about COO meters north 2° east 
of the main church steeple in Betijoque. The matrix is a soft li^ht- 
colored clay, and the plants are on the whole well preserved. Nine 
species collected by Bowen were described from here in the 1021 
paper, and the present contribution adds about as many more. There 
has been some dilference of opinion regarding the age, but so far 
as I know it has not appeared in print, and there cannot be the 
slightest doubt that the plant horizon is loAver or middle Miocene 
in age. 

LOCALITY 8 I LA SALVADORA 

This locality is along the trail 4 kilometers northwest of La Salva- 
dora and between 40 and 48 kilometers south of Betijoque in the 
State of Trujillo. The matrix is a yellowish sandy micaceous clay 
from which seven species were described in 1021 and is of approxi- 
mately the same age as the preceding. 

Of these eight localities in Venezuela from which determinable 
fossil plants of Miocene age have been collected, one is in the State 
of Falcon, two in Trujillo, and five in Zulia. None has yielded a 
prolific flora, the number of species varying from 2 at Rio Palo 
Negro and south of La Victoria to 12 at La Salvadora and 18 at 
Betijoque. The last is not only the most prolific but also represents 
the best preservation, and more extensive and careful collecting prob- 
ably would at least triple the number of forms recognized. 

Because the present collections do not represent a greater number 
of forms and so can not be considered a reasonable sampling, it is 
impossible to deduce any i*eliable ecologic considerations or to insti- 
tute any adequate comparisons between localities. The only ferns 
recognized comprise two species, and these both come from Betijoque 
and have not been collected at any of the other Venezuelan localities, 
although one of these was first desciubed from the Cauca Valley 
in Colombia. 

The total number of species from the Miocene of Venezuela re- 
corded herein is 40, and some of these are based on scanty and frag- 
mentary material. Twenty-one, or more than half, of these have 
not been found outside of Venezuela. Of these 21 only the follow- 
ing are confined to a single locality in Venezuela: 
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Species Locality 

Arhras calcicola folia 4 

Antholithus rcnrzuclcn.^hs 8 

r>i(/uonin zuUnuu 4 

Blcrhmnu bdijoqunisis 7 

Jiurs( rites reue::iiel(u>(< 8 

Lcc/uhtinosifes cnttutafonuis 8 

Letjuminositcs vcaezaelcnsls 8 

Loguniiiioiis i» 0 (l 2 

Plconotomd mioccniea 7 

Foa cites SI) 4 

Jdiizoptiora hoicnii 7 

Si)n(irnh(i inioeenic^J 7 

f^o lilt ora satradorana 8 

Zamia (V) sp 7 



Of these 14 forms, several — such as tlie flower AnfhoUthus, the 
fern Blcchnum^ the grass fragment Foacltes, the leguminous leaflets 
Ler/u/nhios'ifes and Sopltorn and pod, and the supposed fragment 
of a cycad pinnule {Zamui) — are the sort of things dependent for 
their presence as fossils largely on accidents of preservation, and 
therefore they are of slight value in questions of composition, 
ecology, or age. 

The folloAving 21 species, or half the total number known from the 
Miocene of Yenezuela, are not known from other regions : 

Species Locality 



Aehras cateicolafoJia 

A » Oita spttneroea rpoi ties 

Ant hot it has ven czuclensis 

ApocynopliDUn a i sal r a dorens i s. 

Biynonia zuliana 

/> lech it u at hot i joq uensis 

Jim 's erites veneznelana 



4 

2,7 

8 

1 , 0,8 
4 



8 



Chrysohnlanus reneznelanus 6,7 

Voiiihretnm stephensoni 4,5 

Jiit/a sp 1, 0 

JjCtjnminosites cniadaforwis 8 

JjCft uiiiiiiosites veil czuclensis 8 

Le.miminoii.s pod 2 

Per sea sp 1, 4 

Plcoiiotonu! iniocciiica 7 



Poaeites sp 4 

Phizophora hoircni 7 

Sim a ill ha at iocen ica 7 



Sophora marana 1,6,7 

Soph ora snlradonuta 8 

Zamia (V) sp 7 



Some of these, as the Figa, Persea. Poaeites, and Zamia (?), are of 
slight signilicance because of incompleteness, and the first three rep- 
resent widesj)read types. 

Tweiity-thiee of the 40 species recorded from tlie iNIiocene of 
Venezuela have been found at but a single Venezuelan locality, al- 
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tiioiigh 10 of these are known from localities in adjoining regions. 
Those from a single locality are distributed as follows: 1 each at 
localities 1 and 2: 2 at locality 6; d at locality 4: 10 at locality T; 
and 5 at locality 8. The large mimber at locality 7 is due in part 
to the larger total of species from there and to the presence of rare 
things like the flower and small leaflets, which are in part due to 
the finer matrix. Five of those recorded from this locality liave an 
outside distribution. Eleven are recorded fi’om two Venezuelan lo- 
calities. and six of these have an outside distribution. Four are 
known from three Venezuelan localities, and two of these have an 
outside distribution. One is recorded from four Venezuelan locali- 
ties. and this is found also in Colombia and northwestern Peru. Two 
species are present at five Venezuelan localities; one of these, Anona 
gupfnjl^ is also present in Colombia, and the other. Trigonhi varians^ 
is present also in Colombia and Peru. 

There seems to be no question but that these Venezuelan floras are 
of ]\fiocene age. Whether they are lovrer Miocene, as Dr. L. S. Ste- 
phenson and others believe, or whether they are slightly younger and 
possibly middle Miocene, as I have been inclined to think, or whether 
all eight localities are of the same or diflerent ages is impossible to 
determine with the present material. 

A glance at the accompanying table of distribution (table 1) shows 
that only 14 of the 40 species have been found at but a single local- 
ity. The other 26 occur at two or more Venezuelan localities, and 
10 of them at localities outside of Venezuela. The details are given 
in the table, but a summary may be useful : 

Eleven species are recorded from locality 1, and seven of these 
are knovrn from Trinidad, Colombia, Central America. Ecuador, 
Peru, or Puerto Kico. Six species are recorded from locality 2, and 
four of these are known fi'om Colombia, Central xVmerica, Ecuador, 
or Peru. Two species are recorded from locality 3, and both are 
known from Colombia and one from Peru. Xine species are recorded 
from locality 4, and three of these are known from Coloml)ia and a 
fourth from Trinidad. Two species are recorded from locality 5, 
and one of these occurs in Colombia and the other at four Venezue- 
lan localities. Twelve species are recorded from locality 6, and 
eiofht are known from Colombia, Ecuadoi*. Trinidad. Peru, or Puerto 
Eico. Eighteen species are recorded from locality 7, and 11 of these 
are known from Central America. Colombia, Ecuador, Peru, or 
Puerto Eico. Seven specie.s are recorded from locality 8. of which 
five are peculiar to this region, one is also from localities 1 and 6, 
and one occurs in Colombia and northwestern Peru. 

Locality 8, therefore, is the only one in Venezuela that might be 
of different age from the other seven. l\ly impression is, and in the 
absence of more data it can not be considered oilier than such, that 
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all the localities, although not precisely synchronous, are not very 
different in age and might range, say, through the lower INIiocene 
(Burdigalian) or through a part of the lower Miocene and into the 
lower middle Miocene (Helvetian). 



Table 1. — Distribution of Miocene plants from Venezuela recorded in this paper 



Species 


Venezuela 


Colombia 


1 Ecuador 


Northwestern Peru 


Southern Mexico 


Costa Rica 


Trinidad, B. W .1. | 


Locality 


De Mares Concession 


Santa Ana 


j Cauca Valley 


j Leiva 
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7 


8 
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Chr i/sobalanus Venezue- 
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THE EOCENE PLANTS 

The fossil plants from the Eocene of Venezuela, aside from the 
seed of E 7 itada already mentioned, come from two outcrops close 
together about three-fourths of a kilometer south of Santa Barbara 
and 2^2 kilometers east of Los Barrosos, District of Sucre, State of 
Zulia. In addition to undeterminable species of leguminous leaflets, 
a fan palm, a small lauraceous leaf, and a Eugenia^ the following 
have been identified : 

Apocynopnyllum cf. texensis BeiTy, 

Burserites fayeiiensis Berry (?) 

Cedrela jacksoniana Berry (fig. 28, b). 

VhrysophyUum preoliviforme Berry (?). 

Ficus americanafolia, new species (fig, 28, a). 

With the exception of the last, which is new, these are late Claiborne 
or Jackson species in southeastern North America and appear to 
indicate an upper Eocene age, probably corresponding with lower 
Jackson. 

This Eocene flonile is much more like that of North America 
than is the case with the Miocene flora of Venezuela. The obvious 
explanation is that in the upper Eocene there was a considerable 
extension of more equable and warmer climate north of the equa- 
torial zone. 

FICUS AMERICANAFOLIA, new species 
Figure 28, a 

This is based upon the single specimen figured, but this shows 
the complete leaf and lacks only the petiole. It is named from its 
great resemblance to the existing Ficus americana Aublet. Whether 
this specimen is typical of the botanical species represented cannot 
be determined from a single specimen. With this limitation it may 
be described as follows : 

Leaves small, lanceolate or slightly ovate-lanceolate in outline. 
Apex somewhat more acute than base. Length about 8 cm. Maxi- 
mum width about 2.25 cm. Texture coriaceous. 

Petiole missing, obviously stout, presumably short. Mid vein 
stout and straight, prominent on under side of leaf. Secondaries 
numerous, rather thin, prominent on under side of leaf. There are 
about 15 pairs, opposite to alternate, more widely spaced and sub- 
tending a smaller angle in upper part of leaf; they diverge from 
the mid vein at angles of 55° to 70°, are relatively straight and sub- 
liarallel, and are abruptly camptodrome in marginal region. The 
tertiary venation is obscured by the coarseness of the matrix; a few 
intermediate, rather thin veins can be seen diverging from the 
mid vein, subparallel with secondaries, and these appear to show 
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ficoid connections with secondaries, but these are not clear, probably 
because it is tlie upper surface of the leaf that is exposed. 




Figure 28. — a, Ficus aiucricanafoUa, new species (near Santa Barbara) ; h, Ccdrela jack- 
soniana Berry (near Santa Barbara) ; r, ChrysohaUinus venc;::uclanus, new species (Be- 
tijoquo) ; d, Menisciv >ti woifi Engelliardt (Bctijoqiie) ; same enlarged to show 
venation. Others about three-fourths natural size. 

Among previously desci’ibed fossil species the present form shows 
similarities to Ficus laqiieata Kngelhardt from Santa Ana, Colombia, 
which is a much younger form; and to F. jfseudoinedla folia Berry 
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and F, toilcoxensis Berry from the lower Eocene of southeastern 
North America. It is also much like F, jynx Unger from the Oligo- 
cene of the Tyrol in Europe. 

Among recent species, as already stated, it is much like F, ameri- 
eana Aublet from equatorial America. It is also similar to the* 
leaves of PseudoJinedia Trecul, a Caribbean genus of Moraceae. 

Type, — Upper Eocene : About three-fourths of a kilometer south 
of Santa Barbara and kilometers east of Los Barrosos, District 
of Sucre, State of Zulia. U.S.X.M. no. 39282. 

THE MIOCENE PLANTS 

Phylum PTERIDOPHYTA 

Order Polypodiales 

Family POLYPODIACEAE 
Genus MENISCIUM Schreber 

MENISCIUM WOLFI Engelhardt 
Figure 28, d , e 

Meniscinm wolfi Engelhardt, Abh. Seiick. Naturf. Ges., vol. 19, p. 38, pi. 3, 
figs, 12-17, 1895. 

This handsome species was described from the Cauca Valley, Co- 
lombia, by Engelhardt, who compared it with the living Meniscium 
reticulatum Swartz, a form that ranges from Jamaica to Peru and 
Brazil. After comparison with a large quantity of recent material, 
I am satisfied that Engelhardt's comparison is as good as any that 
could be made, although I find M, pcdustre Raddi to be equally close. 
The latter ranges from Central America through northern South 
America to Brazil. 

There is considerable fossil material from Betijoque, and the 
accompanying enlarged sketch (fig. 28. e) shows clearly the venation 
and also the shallow marginal sinuses between the denticulations 
that mark the endings of the lateral veins. 

The genus Meniscium is confined to the American Tropics. Sys- 
tematic students of modern ferns usually follow Christensen’s ad- 
mirable monograph - in considering it a subgenus of Dryopteris, 
For geological purposes, where dependence has to be placed on form 
and venation, it is preferable to give generic rank to several of 
these subgenera, such as Lastrea, Goniojderk^ and Meniscium^ since 
they go back certainly to the dawn of the Tertiary and contain a 
large number of forms and are not a compact or closely enough 
related series either biologically or geographically to fall within 



2 Christensen, Carl, Saertryh af. Biol. Arbej. tilegnede Eng. Warming, 1911. 
50992—36 2 



344 



PKOCEEDIXGS OF THE NATIONAL MUSEUM 



VOL. S3 



the limits of a single generic concept. Witness Diel’s impossible 
treatment of them under Nephrodmm in Die Pflanzenfamilien. 

Occurrence. — Betijoque, District of Betijoqne, State of Trujillo, 
U.S.X3I. no. 39*283. 

Phylum CYCADOPHYTA 
Order Cycadales 
Family CYCADACEAE 
Genus ZAMIA Linnaeus 

ZAMIA ( ?) species 

AVliat appears to be a fragment of a pinnule of Zamia is found in 
the collection from Betijoqne in the State of Trujillo. The genus 
has been detected at a number of localities in the American Tertiary 
in recent years, and although the present specimen is wholly inade- 
quate for purposes of characterization or comparison it probably 
indicates the presence of this type of plant. 

Phylum ANGIOSPERMOPHYTA 
Class Monocotyledonae 
Order Arecales 
Family ARECACEAE 
Genus PALMOPHYLLUM Conwentz 

PALMOPHYLLUM species 

Fragments of palm rays are not uncommon in the Tertiary floras 
of equatorial America, but they are usually too incomplete for gen- 
eric determination, as is the case with those found in the Venezuelan 
Miocene. 

Occurrence. — Palmai*ejo, District of Mara, State of Zulia; El 
Mene, District of Acosta, State of Falcon; Betijoqne, District of 
Betijoqne, State of Trujillo. 

Order Poales 
Family POACEAE 
Genus POACITES Brongniart 

POACITES species 

Fragments of a large grass too incomplete for identitication and 
therefore referred to the form genus Poacites.^ but probably a species 
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of Chusquea^ are present at the locality kilometers north of 
La Victoria, District of Miranda, State of Ziilia. An undoubted 
species of Clmsqueci has been described ^ from La Virginia, about 
15 kilometers from Girardot, Department of Cundinamarca, 
Colombia. 

Class Dicotyledonae 
O rder Piperales 
Family PIPERACEAE 
Genus PIPERITES Goeppert 

PIPERITES CORDATUS Berry 
Figure 29, g 

Piperites cordatus Berry, Proc. U. S. Nat. Miis., yol. 59, p. 171, pi. 22, fig. 1, 
1921 ; Johns Hopkins Univ. Studies in Geol., no. 6, p. 85, pi. 13, fig. 9, 1925. 

This species was described in 1921 from the middle Miocene of 
southern Costa Rica. Subsequently incomplete material from the 
Forest sand of the island of Trinidad, British West Indies, was 
tentatively referred to it. 

Recently a somewhat similar form from the Miocene of the De 
Mares Concession in the State of Santander, Colombia, has been 
referred to Dioscorea. There is some doubt as to whether the pres- 
ent fossil is nearer to Piper or to Dioscorea^ but there is not the 
slightest doubt of its botanical identity with the type of this species 
from Costa Rica. 

Occurrence, — Betijoque, District of Betijoque, State of Trujillo. 
U.S.N.M. no. 39280. 



Order Anonales 
Family ANONACEAE 

Genus ANONA Linnaeus 

ANONA GUPPYI Berry 

Anona guppy i Berry, Proc. U. S. Nat. Mus., vol. 59, p. 567, fig. 3, 1921. 

This species was described from the Miocene of Betijoque, Vene- 
zuela, in 1921. Later collections have shown it to be jiresent at 
additional localities in Venezuela and also in beds of approximately 
the same age on the Do Mares Concession in the ^lagdalena Valley, 
Department of Santander, Colombia. 



3 Berry, E, W., Proc. U. S. Nat. Mus., vol. 75, art. 24, p. 2, 1929. 
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Occurrence , — Rio Palo Xeirro north of Hato Vonado, District of 
Bolivar: about kilometers south of La Victoria and half a kilo- 
meter southwest of El Rudal ranch, and La Victoria— Catanaja Road 




Filcke Inu*i rri,9si Eu^elbardt ( Palmnrojo) ; b-e, Casi^ia znUnna, now spooies (&, 

J\almarejo : e-e, El .Mono); ^ophorn mtirnna, now spocios ( Palmarojo) (/, Piperites 
conPitusi PoiTy (Hotijoiiuo) ; ?t, Anonn sphnerocurpoidcs, new ypucios (Betijoque). 

All about tbroo-fourtb« natural size. 

about 2i/> kilometers noidh of La Victoria, District of iMiranda, State 
of Zulia; Ikdijoiiiie, District of Betijoque, State of Trujillo; El 
Mene, District of Acosta, State of Falcon. 
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ANONA SPHAEROCAKPOIDES, new specie^ 

Figuke 29, h 

Leaves of medium size, obovate in general outline. Apex narrow- 
ing abruptly and incurved, but instead of being acuminate or cus- 
pidate it terminates in a bluntly I’ounded apiculation. Base cuneate 
or broadly acute. Margins entire. Texture subcoriaceous. Length 
about IT cm. Maximum width, above the middle, about 0.5 cm. 
Petiole very stout, its length unknown. Mid vein stout, prominent 
on under side of leaf. Secondaries stout, prominent, about 10, mostly 
alternate pairs; they diverge from mid vein at angles ap[)roaching 
00°, are slightly but regularly curved and subparallel, and are 
abruptly camptodrome well within the margins, d'ertiaries thin, 
forming a transversely elongated mesh within the secondaries and reg- 
ularly camptodrome arches outside the secondaries along the margins. 

This handsome species is known from only fragmentary specimens. 
Among existing species of this large tropical and subtropical genus, 
it is much like A. sphaerooarpa Splitg. which ranges from Panama 
through northern South America to Brazil. The fossil is named 
from its resemblance to this existing species, both having the same 
form but ditfering slightly in venation. Another similar existing 
form with the same tip but otherwise less close is A. montana 
Macfadyen of Puerto Rico. 

Still another similar form showing only slight differences in vena- 
tion is A. macg rav'd Martins, which ranges from Venezuela to about 
Bahia, Brazil. Among previously described fossils the present spe- 
cies is something like a form from Santa Ana, Colombia, which 
Engelhardt called G itliarexylon ret'ifovme, A number of fossil spe- 
cies of Anona have leaves of this general type, especially as to vena- 
tion, but the}^ are either elliptical or broadly lanceolate in form and 
lack the apical features of spJtaerocarpokles, 

Occurrence. — Betijoque, District of Betijoque, State of Trujillo; 
Zapayari-El Plan Road, kilometers south of Rio Grande, Dis- 
trict of Bolivar, State of Zulia. 

T ifpe. — U.S.X.M. no. 39205. 

Order Rosales 
F amily ROSACEAE 
Genus CHRYSOBALANUS Linnaeus 

CHRYSOBALANUS VENEZUELANUS, new species 
Figure; 2S, c 

Leaves of medium size, suborbicular in outline, the apex slightly 
less full and broadlv rounded than base. Margins entire. Texture 
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subcoriaceous. Len^h about G cm. Maximum ^Yidth about 5.4 cm. 
Unfortunately the material is limited to the type specimen, so that 
nothing can be said of the possible limits of variation of the species. 

Petiole stout, somewhat inflated, and about 5 mm in length. Mid 
vein stout, very prominent on lower surface of leaf, and slightly 
curved. Secondaries three or four irregularly spaced ])airs, stout 
and prominent; they diverge from mid vein at wide angles, sweep 
upward in regular curves, and have camptodrome endings. Ter- 
tiaries well marked and almost identical with those in the existing 
Ckrysohalanus icaco Linnaeus. 

C. icaco is a small coastal tree ranging from southern Florida to 
southern Brazil, and its leaves are scarcely distinguishable from 
those of the fossil species G. venezudanus. Leaves of this type 
appear in fossil record as early as the lower Eocene in southeastern 
North America^, where they are accompanied by characteristic fruits. 
Two species have been described from the Pliocene of Bahia, Brazil, 
and one of these, G, iweicaco, has been considered ancestral to the 
living icaco, fruits of which occur in the Pleistocene of Cuba. 

The genus is a small one in the recent flora, confined to the At- 
lantic coastal regions of the Americas and West Africa. The present 
Venezuelan species is very similar to the Brazilian fossil species 
mentioned above, but it is relatively wider and rounder, the latter 
being almost identical with the leaf of the recent species. 

Occurrence. — Betijoque, District of Betijoque, State of Trujillo; 
El Mene, District of Acosta, State of Falcon. 

Type.—\].^.^,^L no. 3920G. 

Family MIMOSACEAE 

Genus INGA WiHdenow 

INGA KEISSI Engelhardt 
Figukb 20, a 

Inga reissl Engelhardt, Abh. Senck. Natiirf. CJes., vol. 10, p 30, pi. 8, figs. 1, 
2; pi. 0, fig. 8, 1805. 

This species was described by Engelhardt from Santa Ana, Colom- 
bia. Identical material is present in the collections from Palmarejo, 
Venezuela. 

Leaflets sessile or short-petiolulate, variable in size, ovate in gen- 
eral outline, widest at or below middle, inequilateral. Apex acute, 
sometimes but rarely slightly produced. Base generally broadly 
i‘ound(Ml. Mai-gins entire, evenly rounded. Texture subcoriaeeous. 
Length 3.25 to 7 cm. ^Maximum width 1.5 to 3.25 cm. Mid vein 
stout, generallv curved. Secondai’ies thin, five to seven subop}>osite 
to alternate |)airs, diverging from mid vein at angles of over 45°, 

* liorry, E. W., U. S. Geol. Surv. Prof. Paper 91, p. 220, pi. 44, figs. S-30, 1910. 
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regularly curved, subparalleL and cainptodrome. Tertiaries more 
or less obsolete. 

Although Inga reissi resembles the leaflets of various leguminous 
genera, as for example some species of E rgthrlna^ Pithe- 

rolohhim, and Inga^ it is more entirely similar to the closely related 
genera FlthecoJohhim and Inga^ which are abundant in the existing 
flora of tropical America. In general, Phhecolohhun has smaller 
leaflets with less ascending secondaries, whereas a considerable num- 
ber of modern species of Inga are very similar to the fossil. Among 
these may be mentioned /. pinetorum Pittier, /. tetraphylla Martins, 
and /. f.ageUlforn\h Martins. Engelhardt compared the fossil 
species with the existing /. aJha^ /. fagifoUa^ and /. fastuosa^ of 
'Willdenow. 

Occurrence, — Palmarejo, State of Zulia. U.S.N.M. no. 39297. 

INGA species 

Fragments of what appear to be rather large and inequilateral 
leaflets of Inga,^ too incomplete for identification, are present at 
two localities in Venezuela. The genus is common in the Tertiary 
floras of equatorial America. 

Occurrence, — Palmarejo, District of Mara, State of Zulia; El 
Mene, District of Acosta, State of Falcon. 

Family CAESALPINIACEAE 

Genus CASSIA Linnaeus 

CASSIA LONGIFOLIA Engelhardt 

Cassia longIfoUa Engelhardt, Abh. Senek. Naturf. Ges., v<>l. 10, pp. 19, 24, pi. 
2, figs. 14t-16, 1895. — Berry, Johns Hopkins Univ. Studies in Geol., no. 4, 
p. 123, pi. 5, figs. 2, 3, 1022. 

Leaflets sessile, somewhat variable in form and size, relatively 
small. Apex and base nearly equally rounded, base tending toward 
cuueate in some specimens and generally more inequilateral than 
apex. Margins entire. Texture subcoriaceous. Mid vein stout and 
prominent, usually somewhat curved. Secondaries numerous, closely 
spaced, relatively stout, and canqitodrome. Length 2 to 3 cm. Max- 
imum width 0.75 to 1.1 cm. 

This species was described by Engelhardt from the Loja and 
Tablayacu coal basins in southern Ecuador, and subsequently re- 
corded from the lower iSIiocene of Lota and Coronel in Chile and 
the porcellanite at Siparia, Trinidad, Among recent forms it is 
much like certain species of Siveetm, Cacsalpinia, and Cassia,^ as 
for example Cassia sjyectahlUs De Candolle and Cassia exeelsa 
Schrad. It appears most like Cassia but may represent some other 
genus of the Caesalpiniaceae. It is perhaps doubtful whether the 
recorded occurrences represent a single botanical species, although 
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the rather uniform elimatic conditions in South America durinir 
the earlier half of the Miocene render such a conclusion not im- 
probable, and certainly no criteria for ditlerentiation are apparent. 

The genus Cassia is a wide-ranging type in the existing tlora 
of the warmer temperate and tropical regions of the world, with 
upward of 400 species. The geologic history of the genus goes 
back to the Upper Cretaceous, and more than 100 fossil species are 
known. 

Occw^rence , — Xear Betijoque, State of Trujillo. 

CASSIA ZULIAXA, new species 
Figure -0, 

Leaflets small, petiolulate, ovate, slightly inequilateral, widest 
below middle, tapering upward to acute tip which may be extended, 
and curving downward to the broadl}" cuneate to rounded inequilat- 
eral base. ^Margins entire. Texture subeoriaccous. Length *2/25 to 
3.5 cm. Maximum width about 1.25 to 1.5 cm. 

Petiohile stout, curved, about 3 mm long. Mid vein stout, promi- 
nent. Secondaries thin, about eight ojiposite to alternate pairs di- 
verging from mid rib at Avide angles, pursuing subparallel courses, 
and camptodrome in marginal region. There is considerable resem- 
blance to the leaves of the rutaceous genus Fagara^ but 1 have been 
unable to observe the punctations that would be decisive for the 
latter. Occurs also in porcellanite of Trinidad. 

Occurrence. — Palmarejo, State of Zulia; El Mene, Slate of Falcon. 

Types.— nos. 39298. 39299. 

Family PAPILIONACEAE 

Genus SOPHORA Linnaeus 

SOPKOKA MARANA, new species 

Figure 29, / 

Leaflets small, sessile, elliptical in outline, slightly inequilateral, 
Avidest in middle. Avilh broadly rounded apex and base — the latter 
slightly more broadly rounded than former. Texture subcoriaceous. 
^Margins entire, evenly rounded. Length about 2.1 cm. ^Maximum 
Avidtli 1.4 cm. Mid vein stout, mediumly prominent. Secondaries 
thin and largely immersed, five or six camptodrome pairs. Ter- 
liaries obsolete. 

This small leaflet is of a type commonly referred to Sophora and 
icadily matelied among existing species of that genus. There is no 
certainty, hoAvcA-er, that it does not represent some other leguminous 
genus Avith similar leaflets. 

Occurrence. — Palmarejo, State of Zulia. 

Type. — U.S.X.M. no. 39300. 
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LEGUMINOSAE INCERTAE SEDIS 

LEGUMINOUS POD 

In the collection from locality 2 there is a specimen of a large 
pod obviously belonging to the leguminous alliance but not complete 
enough for identification. It is about T cm long, the proximal part 
mi^^ing^ and about 3.5 cm in maximum width. The distal end is 
broadly rounded. The pod is compressed, shows no distinct outline 
of the contained seeds, and has a thickened margin and a faintly 
reticulate surface. 

Occurrence . — Stream bank below the crossing of the Zapayari-El 
Plan Road, about 1^4 kilometers south of Rio Grande, District of 
Bolivar, State of Zulia. 

Order Geraniales 
Family TRIGONIACEAE 
Genus TRIGONIA Aublet 

TRIGONIA VARIANS Engelhardt 
Figure 30, a, h 

Trigouiu var’mus Engelhardt, Abh. Senck. Natiirf. Ges. vol. 10, p. 35, pi. 7, figs. 
4-0; pi. 0, fig. 9, 1895.— ?Lerry, Proc. U. S. Nat. Mus., voL 55, p. 290, 1919; 
vol. 59, p. 575, pi. 107, fig. 8, 1921. 

This species was described by Engelhardt from several different- 
sized specimens collected from tuffs near Santa Ana in the iVIagda- 
Jena Valley, Colombia. Rather poor material from the lower Mio- 
cene of northern Peru was tentatively identified as this species by 
me in 1919. 

Leaves of variable size, ovate to obovate in general outline. Apex 
and base usually about equally pointed ; sometimes apex is acuminate. 
^Margins entire, slightly undulate. Texture subcoriaceous. Length 
G to 13 cm. Maximum width, at or slightly above middle, 3 to 5.25 
cm. A maximum-sized specimen from Betijoque is shown in figure 
30. Petiole stout, its length unknown. Mid vein stout, prominent on 
under surface of leaf, usually curved. Secondaries stout, prominent 
on under surface; 9 to 12 opposite to alternate pairs diverge from 
mid vein at fairly regular intervals and at angles of 55° or less, 
ascending subparallelly, becoming camptodrome in marginal regio3i. 
Tertiaries thin but well marked on under side of leaf, consisting of 
rather closely spaced percurrent nervilles, which may be all that can 
be made out if the preservation is not good; these are connected by 
anastomosis, so that their course is usually not straight, the whole 
forming a relatively open, isodia metric areolation. 

The genus Tnejonla, not otherwise known in the fossil state, com- 
prises about 30 existing species of reclined or climbing shrubs, which 
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are coiifined to the region between Central America and southern 
Bi'azil. 

Occurrence. — Palniarejo, District of Mara; La Victoi-ia-Catanaja 
Road about 2i/o kilometers north of La Victoria, District of ^Miranda, 
State of Zulia ; El Mene, District of Acosta, State of Falcon (doubt- 
ful material) ; Betijoqiie, near La Salvadora, District of Betijoque, 
State of Tiaijillo. U.S.X.M. nos. 39301, 30302. 

Order Sapindales 
F amily ANACARDIACEAE 

Genus TAPIRIRA Aublet 

TAPIRIRA LANCEOLATA Engelhard! 

Figure 30, c, f 

Tapirira lanccoUtUi Engeliiardt, Abh. Senck. Natiirt*. Ges., vol. 19. p. 15, pi. 9. 
fig. 4, 1895.— Berry, Free. U. S. Nat. Mils., vol. 55, p. Ii91, pi. 15, fig. 1. 1919. 

The specimens from Palmarejo are slightly smaller and more 
acuminate than the type, but it is legitimate to expect such slight 
variations in size and form in the leaflets of pinnate leaves. The 
general form and venation are identical. 

The species was described by Engelhardt from the inter-Andean 
basin of Loja in Ecuador and recorded by me from the Zorritos 
formation (lower Miocene) of the north Peruvian oilfield. It is 
also represented in collections from the De Mai’es Concession in 
Colombia. 

Occurrence. — Palmarejo, District of ]\lara; Zajiayari-P]l Plan 
Road 11/0 kilometers south of Rio Grande, District of Bolivar, State 
of Zulia; Pll Mene, District of Acosta, State of Falcon. U.S.X.M. 
no. 39303. 

TAPIRIRA TRINITIANA Berry 



Figure .30, il 

Tapinra trinitiana Berry, Johns Hopkins Univ. Studies in Gool., no. G. p. 103, 
pi. 14, fig. 4, 1925. 

Tliis species was described from the Forest sand of Trinidad, 
British Wes( Indies. The genus is .shrubby or arborescent, with not 
more than six oi* eiglit existing species confined to tropical South 
America. ^Miocene oi’ Plioceiu' species have been recoi'ded from 
Colombia, I{]cuad()r, and Peru. 

Occurrence . — La Victoria-Catanaja Road, about 2i^ kilometers 
north of La Victoria, District of Miranda, Slate of Zulia. U.S.X.iVl. 
no. 39304. 
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Figure 30. — a, h, Trigonia varians Engelliardt (a, La Victoria : b, Palmarejo) ; c, Her- 
nandia tongi, new species (2^ kilometers north of La Victoria) ; d, Tapiriva trinitiana 
Berry (2^ kilometers north of La Victoria) ; e, f, Tapiriva lanceolafa Engelhardt 
(Palmarejo). All about three-foiirtbs natural size. 
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Order Laurales 
Family HERNANDIACEAE 
Genus HERNANDIA Linnaeus 

HERNANDIA TONGI, new species 
Figure 30, c 

Leaves of medium to small size for this o-eims, ovate in outline, 
with a broadly rounded base and an acuminate tip. Margins entire. 
Texture suhcoriaceous. Length 10.5 to 17 cm. ^Maximum width, 
at or below middle, 4.5 to 0 cm. Petiole not preserved, ilid vein 
stout and prominent on under side of leaf. Lateral primaries one 
on each side, opposite, stout, and prominent, diverging from mid 
vein at acute angles at a greater or less distance above its base, as- 
cending and dying out subparallel to lateral margins one-half to 
two-thirds distance to tip. Secondaries mediumly stout, alternate 
to subopposite, three to five pairs, diverging from mid vein at angles 
of 45° or less, ascending in regular sweeping curves, cainptodrome. 

From outer side of lateral primaries there are numerous stout, 
regularly and closely spaced, camptodrome secondaries, which di- 
verge at acute angles and are subparallel. Tertiaries well marked, 
comprising closely spaced and mostly simple veins at right angles to 
primaries and secondaries. 

This is a type of Tertiary leaf that has frequently been referred 
to the genus as in the case of the F, mhsissij^jyiensis group of 

the Eocene in the Ignited States,^ but that probably is not related to 
Ficus, It is also very similar to the leaves of entire Sterculias. 
Several of these may profitably be comi^ared with the modern species 
of Hernandia, 

This species is present in the Pliocene of the De Mares Concession 
in the Magdalena Valley, Department of Santander, Colombia. 

Occurrence . — La Victoria-Catanaja Road, about kilometers 
north of La Victoria, District of Miranda; Zapayari-El Plan Road, 
11/2 kilometers south of Rio Grande, District of Bolivar. State of 
Zulia. 

U.S.X.M. no. 39305. 

Family LAURACEAE 

Genus NECTANDRA Roland 

NECTANDRA AREOLATA Engrelhardt 

Xcctondra arcolata Engeiaiardt, Abli. Scnck. Naturf. Gos., vol. 10, p. 20, pi. G, 
lijjs. 1, 2, lS0r». — liERRY, Proc. U, S. Nut. !Mus., vol. 50, p. 177, pi. 27, 1021; 
vol. 62, art. 10, p. 10, pi. 4, fig. 3, 1023; vol. 75, art. 24, p. 0, 1020, 



^See Berry, E. W., U, S. Geol. Surv. Prof. Paper 131, pp. 9-12, 1922. 
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This rather large and coarse form was described originally from 
Santa Ana, Colombia, and has since been recorded from Leiva, 
Colombia; Oaxaca, Mexico; and Costa Rica. 

Occurrence, — Palmarejo, District of Mara; Zapayari-El Plan 
Road, about li/o kilometers south of Rio Grande (a doubtful speci- 
men), District of Bolivar, State of Zulia. 

Genus PERSEA Gaertner fils 

PERSEA CORIACEA Engelhardt 

Pcrsea coriaeea Engelhardt, Abli. Senek. Naturf. Ges., vol. 10, p. 20, pi. 6, 
figs. 3, 4, 1895. — Beery, Proc. U. S. Nat. Mus., vol. 75, art. 24, p. 9, pi. 5, 
fig. 3, 1929. 

Another large and coarse lauraceous leaf, distinguished with diffi- 
culty from Nectandra areolata. It was described originally from 
Santa Ana, Colombia, and has since been recorded from Leiva and 
the De Mares Concession of that country. 

Occurrence , — El Mene, District of Acosta, State of Falcon. 

PERSEA species 

Similar to P, coriaeea from El Mene in Venezuela and from Santa 
Ana and Leiva, Colombia, but somewhat less coarse, with more 
numerous secondaries. 

Occurrence, — Palmarejo, District of Mara; La Victoria-Catanaja 
Road, about 2^ kilometers north of La Victoria, District of Mi- 
randa, State of Zulia. 

Order Myrtales 

Family COMBRETACEAE 

Genus COMBRETUM Linnaeus 

COMBRETUM STEPHENSONI, new species 
Figure 31, d 

Leaves broadly elliptical or elliptical-ovate. Tip rounded. Base 
broadly cuneate to rounded. Margins entire. Texture coriaceous. 
Length about 11 cm. Maximum width about 6.5 cm. Petiole missing. 
Mid vein mediumly stout, channeled on upper surface, prominent on 
lower surface. Secondaries mediumly stout, numerous, mostly alter- 
nate, somewhat irregularly spaced; they diverge from mid vein at 
wide angles, are regularly curved and subparallel, and are campto- 
drome in marginal region. Tertiaries mostly percurrent, especially 
over short distances, mostly immersed in the leaf substance. 
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This species is represented by a considerable quantity of material, 
but all is in a much broken condition. It is, of course, hazardous 
to base species on limited material, since the leaves of existing 
species are inclined to variability, and in the only fossil species 
of which I have seen a large quantity of good material, i. e., 
C ainhretum jyetraflumensis Berry® from the middle Eocene of the 
Mississippi embayment, the leaves are extraordinarily variable. 
There is, however, a generic facies not easily mistaken. Leaves of 
this ty]>e are not nncominon from the Eocene onward; indeed they 
are foreshadowed during the Upper Cretaceous. Among previously 
described forms the present species is much like C, incertum Berry ^ 
from the Miocene porcellanite of Siparia, Trinidad, British West 
Indies. 

The genus contains about 150 existing tropical and often coastal 
species, at least a third of which are natives of South America. 

Occurrence , — La Victoria-Catanaja Eoad, about 2l^ kilometers 
north of La Victoria, and 3% kilometers south of La Victoria, one- 
half kilometer southwest of El Rudal ranch. District of Miranda, 
State of Znlia. 

Type,—V,^:^M, no. 39306. 

Order Ebenales 

Family STYRACACEAE 
Genus STYRAX Linnaeus 

STYRAX LANCEOLATA Engelhard! 

^Styrax lancecAata Engexhakdt, AV)1i. Seiick. Naturf. Ges., vol, 10, p. 32, pi. 5, 
fig. 0, 1S95. 

This small leaf was described by Engelliardt from Santa Ana, 
Colombia, ajid has not been detected elsewhere until now. 

Occurrence , — El iSlene, District of Acosta, State of Falcon. 

Family SAPOTACEAE 
Genus ACHRAS Linnaeus 

ACHRAS CALCICOLAFOLIA, new species 

Figure 31, a 

Leaves large, oblong, widest medianly and tapering about equally 
distad and proximad. Apex and base shortly obtusely pointed. INIar- 
gins entire, full and evenly I'ounded. Texture coriaceous. Length 
about 20 cm. ^Maximum width about 7.5 cm. Petiole missing. 



® Derry, E. W., U, S. C5eoJ. Surv. Prof. Paper 1)2, p. Sr>, i>ls. 45, 58, 59, 1024. 

Derry, E. W., Johns Hopkins Univ. Studies in Geol., no. G, p. 117, pi. 8, fig. 2, 1925. 
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Mid vein stout, channeled on upper surface, prominent on lower 
surface. Secondaries thin, immersed in the leaf substance; they 
are numerous and subparallel, diverging from the mid vein at angles 
of 70° to 80°, pursuing almost straight courses, and are abruptly 
camptodrome within the margins. Tertiary venation obsolete. 

Leaves of this sort are represented in many families, notably in 
the Moraceae and Apocynaceae and by such genera as Ficus, Alla- 
manda, and Plumeria. After extended comparisons with recent 
material I find the fossil leaves to be most like the leaves of Achras, 
especially A. chicle Pittier of Guatemala and A. calcicola Pittier of 
the rain forest of Panama. These two are much closer than the 
leaves of South American species of Achras that I have seen. 

Occurrence. — La Victoria-Catanaja Koad, about 21/2 kilometers 
north of La Victoria, District of Miranda, State of Zulia. 

y’yp^>._U.S.N.M. no. 39307. 

Order Gentialales 

Family APOCYNACEAE 

Genus APOCYNOPHYLLUM Unger 

APOCYNOPHYLLUM SALVADORENSIS Berry 

ApocynoiniyJhnn salvadoronsis Beuky, Proc. U. S. Nat. Mus., vol. 59, p. 579, 
1)1. 107, fig. 6, 1921. 

This species was based upon three specimens collected by C. F. 
Bowen in 1919 from the sandy clays 2i/o miles northwest of La 
Salvadora, ATnezuela. It was described as follows: 

Leaves linear-lanceolate in outline, about 13 cm in length and 
2.4 cm in maximum width, with a somewhat narrowed rounded base. 
Apex missing, so that the total length as given may be slightly 
overestimated. Margins entire, even. Petiole missing. INIid rib 
thin on upper surface of leaf, stout and prominent on lower surface. 
Secondaries numerous, thin, regularly spaced, subparallel, and 
camptodrome. 

This species is of a somewhat uncertain botanical affinity, since 
it exhibits no conclusive diagnostic characters. It approaches near- 
est to the various fossil species that have been referred to the form 
genus Apocj/?iophy]hwi and that suggest various existing tropical 
genera of the family Apocynaceae, such as Plumeria^ Prestonia^ 
and Tlievetla. This same species is contained in later collections 
from Venezuela. 

Occurrence, — Palmarejo, District of Mara, State of Zulia; El 
Mene, District of Acosta, State of Falcon; near La Salvadora, State 
of Trujillo. 
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Order Personales 

Family BIGNONIACEAE 

Genus PLEONOTOMA Miers 

PLEONOTOMA MIOCENICA, new species 
Figure 31 , h 

Leaflets small, siibelliptical, slightly inequilateral, about equally 
narrowed and rounded at both emls. Margins entire. Texture >ub- 
coriaceous. Length about 4.5 cm. Maximum width about l.S cm. 
Apparently sessile. Mid vein stout, prominent, curved. Secondaries 
stout, prominent, four or fiA^e pairs, irregularly spaced, ascending, 
camptodrome, connected by mostly simple transverse tertiaries. 

Tlii.s species ajjpears to repi*esent the genus Pleonotoma^ not hith- 
erto known as a fossil. The genus contains six or eight recent spe- 
cies of climbing shrubs in the region between the Caribbean and 
southern Brazil. Among these. P. jasrainifolhnih (H. B. K.) ]\iiers 
of the Venezuelan region appears to be most like the fossil. There 
is also considerable similarity to the Brazilian species P. ti frerque- 
tinim, the Bicjnonia triphyVa of Miers. The first is bipiimate and 
the second trifoliate in habit. 

Occun'cnce. — Betijoqiie, District of Betijoque, State of Trujillo. 

U.S.X.]^!. no. 39308. 

Genus BIGNONIA Linnaeus 

BIGNONIA ZULIANA, new species 
Figure 31 , o 

Leaflets petiolate, ovate, medium sized, Avidest medianly. sharply 
pointed but not extended distad. pointed and slightly decurrent 
proximad. ilargins entire. Texture subcoriaceous. Length about 
11.25 cm. iraxinium Avidth about 5.25 cm. Petiole mostly missing. 
Mid A^in stout, prominent, sliglitly curA^d. Lateral primaries one 
on each side, siii)rabasilar. stout, diATrging at acute angles and ter- 
minating cam])todromely in upper half of leaflet. There ai*e three 
or four regularly cui-Acd, ])rominciit, camplodi'ome secondaries in 
upper half of leaflet. Tertiaries thin but Avell marked, numerous, 
and cam])todrome Avithin the margins, transverse, simple, and curved 
or sometimes inosculating. Ultimate areolation indistinct. 

This sjiecie.s, AA’liich suggests comparisons Avith certain lauraeeous 
forms, agrees more closely AAuth various existing species of the> 
large tropical genus lUynonhi and is apiiroximated by existing forms 
from various parts of South America. Among those seen the follow- 
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in^ are the most similar: B. harhinervis^ B. exhiiki^ and B, 
cujahamia. 




Figure 31.— a, Acliras calcicolafolia, new spe<?ies (2^/4 kilometers north of La Victoria) ; 
ft, riconotoma mioccnica, new species (Betijoqiie) ; c, liicinonhi ziiUana, new species 
(2% kilometers north of La Victoria) ; d, Vomhrctum stephensoni, new species (2i^ 
kilometers north of La Victoria). All about three-fourths natural size. 

Occurrence . — La Victoria-Catanaja Road, 2^2 kilometers north of 
La Victoria, District of Miranda, State of Ziilia. 
no. 39309. 
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Order Rubiales 

Family RUBIACEAE 

Genus CONDAMINEA De Candolle 

CONDAMINEA (?) GRANDIFOLIA Engelhardt 

Condamiuca grondipdla Engelhardt, Abli. Seiu-k. Naturf. Ges., vol. 19, p. 34, 
pi. 7, tiic. 2 ; pi. 9, lii;:. 1, lS9o. — Proe. U. S. Nat. Mus., vol. 55. p. ^93, 
pi. IT, 1919. 

Fragments of a large leaf with the characteristic venation of this 
species occur at Palmarejo. I have no doubt that they re])resent 
the same species, which was described by Engelhardt from Santa 
Ana, Colombia, and which is abundant in the Zorritos formation 
(lower Miocene) of the north Peruvian oilfield. As I have pre- 
viously stated (op. cit., p. 294), 1 much doubt their reference to this, 
genus. 

Occurrence, — Palmarejo, State of Zulia. 

Genus SABICEA Aublet 

SABICEA ASPERIFOLIA Engelhardt 

Sabicea aspcrdfolia Enget.haedt, Abh. Senok. Naturf. Ges., vol. 10, p. 40, pi. 5, 
tig. (5 ; pi. 8, bg. G, 1895. 

This species was described by Engelhardt from the Tertiary of 
the Cauca Valley, Colombia. It is abundantly represented by leaves 
(if various sizes in a somewhat fragmentary condition in the clays at 
Betijoque. The narrower forms are superficially like Apocyno- 
phyllum salvadorensls Berry from the Miocene of La Salvadora, 
Venezuela, but the leaves are less oblong and more ovate, the 
secondaries are less regular and stouter, the tertiaries are much more 
prominent, the areolation dilYers, and the base is more cuneate. 

S, arperifoUa is also something like Taphiva lanceolata Engel- 
hardt of tlie family Anacardiaceae, described from the Tertiary of 
Loja, Ecuador, and recorded from the JMiocene of Peru (see p. 352). 
It is also much like the existing S, aspera, which resemblance has 
suggested the name of tlie fossil species. 
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